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NiCd Battery Conventional - COnt’d. 
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NiCd Battery Conventional- cont’d. 






Super NiCd Battery 




Major Current NiCd Battery Flight Project 




MH2 Battery 




- cont’d. 
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NiH2 Battery - cont’d. 
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NiH^ Battery - cont’d 
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Major Current NiH2 Battery Flight Projects 
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Ground handling of charged batteries at launch site and Lack of cooling at launch site 

Temperature differences between battery packs during ground operations, orbit raising, and 
on-orbit operations 

Cell Imbalance and Cell Leak or Short 
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- 2 flight battery modules and 1 spare battery in storage (0°C ± -5°C) at GSFC 
Issues/Concems 

- Proper storing of the batteries at launch site and wet-life 



Major Current NiH2 - Others 





Lithion 
Quail ion 






2«.56 V at battery level 
End-of-Discharge (EoD) 

The testing stopped due to gradual failure of strings (total six(6)) after 2250 cycles at 30% DoD - 
ABSL attributed this to the effect of the short that occurred after 30% DoD 900 cycles 
Cell balancing circuit 



Li-Ion Battery - LLO Test Data 



3 1 .6/32.8 V at battery level 
28.2 V at battery level 
30% DoD 
40% DoD 



Li-Ion Battery - GEO Test Data 
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32.0 V at battery level 
32.8 V at battery level 
29.6 at battery level 
28.4 at battery level 
Cell balancing circuit 



Major Current Li-Ion Battery Flight Projects 
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Issues/Concerns 

Charging during short sunlight periods 



o 



Issues /Concerns 

- Overcharge 

- Range safety requirements 



o 



Issues and concerns 

- Schedule 

- Cell balancing methodology for parallel/series cell configuration 

- Overcharge 



Major Current Li-Ion - Others 


































































NASA/GSFC Spacecraft (cont’d) 
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and Inclination 

LEO, 100 m, 
750X750, 35“ 
(nominal) 

Leo, 95.2 m 
595X553, 32.8“ 

LEO, 96 m, 3.0“ 
LEO, 95 m, 1.9“ 
(550X550) 

1 

LEO, 99 m, 
738X689, 48.3“ 

LEO, 

955X591,58.1“ 

Launch 

Date(s) 

Apr 66 
12/7/68 
8/21/72 

rn 

12/12/70 

11/16/72 

5/30/74 

4/1/60 

11/60 

6/61 

2/62 

6/62 

9/62 

6/63 








C3 







u, 





^ fN m 

i/^ vo 

O 

— (N 



VO 

1 

1 

(U 

< 


00 

ll 

c/5 

c/5 

o 

cd 

o o o 

1 

o 

1 1 
C/5 C/5 

c/0 

o 

o 

Dm 

< < < 

C/5 

< < 

H 

0^ 

0^ 

C/^ 

o o o 

o 

(75 C/5 

< 

H 

H 










12/63 


00 



TIROS -9 1/65 LEO, 2581X705, 96.3“ FCell** 3 GE-Astro/ 

10 7/2/65 LEO, 835X741, 98.6“ Cyl. 21 Cell Sonotone 

























































































































































NASA/GSFC Spacecraft (cont’d) 
































































NASA/GSFC Spacecraft (cont’d) 



* Consists of one or more Modular Power Systems (MPS). Each MPS contains three (3) 50 Ah, NiCd batteries. 
** Sonotone’s cylindrical F cell was typically rated at 5 Ah. 

S Super NiCd, no designation means conventional NiCd 
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Summary - cont’d. 



Glory spacecraft battery adapted the design 



Summary - cont’d. 



learned would be implemented in the future Cell/Battery Designs, 
Battery Ground Handling, and the onboard Battery Management 



